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intersection of x and y cwrrents of 2/3 amplitude, By using this techmique,
the noise level from the memory is reduced;, ths tolerance on current pulse
; levels is relaxed by comparison sdth ueual coincident current systems and

the temperature spread of operation drastically improved. Addressine of

the memory locaéion will be under the control of a counting register. In
this wzy the memory cean be loaded and unloaded in serial order. If required,
the counter myy be made to reverse the order of operation, Ry means of pre-
setiing the counter; the operation may be made Lo start at any predetermined
point, Provision is made in the logic to negate the tramsfer of characters
to the memory during the periods when all zeros are coming in. This pro-
vision also ensures synchronism with the source, Figure 1 shows a block

disgram of the Proposed System,

There ars a rmumber of operating memories using 1/3 and 2/3 partial

50X1

current, in particular one at the Regearch Center and one at the

Detroit Tireman production plant containing 512 words of 32 bits each, that
are Mworst case™ designed for an operating range of from 0°C to +55%¢,
Current regulation requirements were relaxed to a % 15% marpgin for the above
performance. Since Twistors have not been proven amenable to this techrique,
the two advantapes of relaxsd current regulation and inoreased terpepature

range when using ferrlie cores are considered highly desirable for the pro-

posed memory element,

A oritical examination was made of the lead time requirements for pro-
ducing both a Twistor and a ferrite core memoXy package, The ready avail.
ability of ferrite cores and the use of existing and reliebly proven circuit

and packaring techniques already associa.ed with the cores provides a reduction
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Rlihough the Tuwigtor memory developmsnt has full support

end high priovity within the Corporation, the effort to date has been
towards producing the destructive version of the Twistor as opposed to the
3

non=destructive type. The busic phenomens of the Twistor is such that it

does not appear feasible to package the 1800 bit Twistor Memory within the

specified volume, At the presen. state of the art, Twistor memory cells
Lnte:mvct unfavorably if the distance between elemsnts is decreased beyond

certain limite,

In contrast, a recent developwment in high densitiy packaging of esmall
30 mil by 50 mil ferrite cores can be applied directly to the proposed
memory widt. This core techrique was developed for the AN/ASB-8 Airborne
Camputer, and when coupled with miniature packaging technigues allows
twice the memory capacity called for in the specifiemtions while retaining

the desired furm factor,

In summaiy, the ferrite core memory as described above is proposed
in 1deu of the Twistor technique for reasons of (1) shortened development
time, (2) proven cirecuit rellability, (3) higher memory packaging density,
and (L) puarantesd environmental capabiiity,

Packaging
In view of the request for the use of rmilitary approved components and

the time schedule for the rabrication of the first unit, a modification of
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the eireuit packaging technique now belng used for the airborne tompubter
will be employed here. The electronics eircuit¥y, contyrol and logle,
will be packaged in plaques. In general only one circuli, such as a
complete flipflop, will be in esch plaque. The memory core will be
nackaged as @ separate unit. By using unitized constructlon the system

\
functions, capacity, and form factor may be altered without major changes.

‘“he eircuiv plaque or CHIP (circait holding and integrating plaque)
is precest, as a shell with the connector and sore of the circult wiring
formed in place, The shell a2lso acts as a jig for holding the components
during asgembly. After assembly the chips and memory plane will be arranged
as shown in Fisure 2, ihe overall dimension of the chip is 0.5 x 0.L15 x 0.15
jrches and can contain on the order of 21 components., It is estimated that
the overall corponent density of the Final Memory Unit will be approximately
100 to the eulde inch, a requiremant that is well wiildn the state of the

art,

A8 mentioned earlier, the core stick is proposed. 3ince the magnetic
field is contained completely within the core, wagnetic flux interference
does not hecome a factor in achieving hiph density packaging. A core plane
containing 1800 cores will measure 0,1 X 2% x L% inches, Two guch planes

will be used te provide the 3400 bit storage capacity proposed.

The design and layout of the system for the prototype model will be
made so thal printed circuit cards can be used for the interconnection of
the chips. The first model, however, will be hand wired and employ welded
connections whercver possible, Iy using this technique, system changes asg
a result of operational evaluation or requirement changes cen be accomplished

with g mirdmim of delay.
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SOLID STATE MZMORY UNIT
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